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SOLID STATE HIGH VOLTAGE PULSER 

David 0. Hansen 
TRW Spqce Technology Laborator ies ,  Redondo Beach, C a l i f o r n i a  

7 - 
The diagram of 1 a c i rcu i t  which w i l l  produce a moderately 

fas t  r i s i n g  high vol tage  pulse is showngin t h e  accompanying 
f i g u r e .  Some of t he  advantages of t h i s  c i r c u i t  are: a l l  
s o l i d  state components, and t h e r e f o r e  no f i l a m e n t  s u p p l i e s ,  
e t c . ;  low vol tage  requirements a t  t h e  input  f o r  turn-on; w i t h  

t h e  r ap id ly  increas ing  BVcEo of PEP t r a n s i s t o r s ,  t h e  a v a i l -  
a b i l i t y  of ei ther p o l a r i t y  pulse  without t ransformer coupling; 
t h e  inherent  p ro tec t ion  aga ins t  high vol tage  breakdown pro- 
vided by t h e  b i a s ing  arrangement. 

The b i a s i n g  arrangement, which is very simple,  guarantees  
t h a t  t he  vol tage  ac ross  each t r a n s i s t o r  w i l l  always be less 
than  some f r a c t i o n  of the  supply vol tage  set by r e s i s t i v e  
d i v i d e r s ,  %, R4, and R5* 
t h e n  t h e  backup c a p a c i t o r s ,  C L ,  C2, and C3 should be increased.  

If very long pu l ses  are requi red ,  

Fhe opera t ion  of' the  c i r c u i t  is as follow\ A p o s i t i v e  
pulse  of approximately 2 o r  3 v o l t s  a t  the input  swi tches  T1 

on.  A simple emitter follower is very adequate f o r  d r i v i n g  

T1. When Tl s t a r t s  t o  conduct, its c o l l e c t o r  vo l tage  f a l l s .  
T h i s  t u r n s  on T2 because of t h e  base c u r r e n t  now flowing t o  
T2 through Rle The same th ing  happens when the  c o l l e c t o r  of 
T2 f a l l s ,  switching on Tg w i t h  base c u r r e n t  through R2' The 
s w i t c h i n g  i ; i m e s  of T2 aad T zrc l i m i t e d  ozly by the f 3 a 
t he  t r a n s i s t o r s ,  since they are switched w i t h  emitter d r i v e .  
Therefore ,  t h e  switching speed of t h e  complete c i r c u i t  is 
l i m i t e d  almost e n t i r e l y  by the  s w i t c h i n g  of T1' 
*=- I This c i r c u i t  developed i n  connection w i t h  work being 
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conducted on hyperveloci ty  i m p a c t  phenomena under 
NASA Contract NASw-936.  - I 
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Diodes D1 and D2 are h igh  vol tage  rectifier diodes w i t h  

breakdown vo l t ages  greater t h a n  t h e  supply vol tage .  They 
p ro tec t  the t r a n s i s t o r  s t r i n g  from spur ious  high vol tage  
spikes that may be fed back from t h e  c i r c u i t  being d r iven  w i t h  

t h e  output pu lse .  The p ro tec t ion  afforded by t h e  d iodes  
depends upon their  switching t i m e  from off  t o  on. Since t h i s  

is q u i t e  fas t  even f o r  slow rectifier diodes,  t h e y  may be used. 
-- 
\ T h i s  c i r c u i t  was constructed and used as a d r i v i n g  source 

f o r  a 20-kv pulse  t u b e . /  2N3439 t r a n s i s t o r s  were used. The 
rise and f a l l  times of t h e  pulse  were approximately 800 nsee.  
These times could be decreased by us ing  h igher  frequency 
t r a n s i s t o r s ,  and i n  p a r t i c u l a r ,  a faster switching t r a n s i s t o r  
for TI. 
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